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(54) DEVELOPING METHODDEVELOPING DEVICE AND DISK-LIKE RECORDING 
MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To form pits of the optimum shape with good 
accuracy by forming a first exposure part according to recording signals in a resist 
layerforming a second exposure part according to recording signals in another 
specified area different from the first areaand stopping development based on the 
detection results of diffracted light from the second exposure part. 
SOLUTION: A resist master glass plate 2 is placed on a turntable 8 and a resist 
layer 2A is washed with pure water PW from a nozzle 15. A nozzle arm 1 1 is 
rotated to stop the nozzle 15 at a specified position on the resist layer 2A. Laser 
light L1 from a laser light source 16 is made to irradiate a monitoring area. A 
developer DE is sprayed from the nozzle 15 on the resist layer 2A. When pits or 
grooves as a latent image becomes to have a desired cross-sectional 
dimensionthe signal level of signals S1 from a second detector 18 reaches the 
level of signals S1 which give the level to stop development. At this timean 
electromagnetic valve 13 is controlled to spray pure water PW through the nozzle 
15 instead of the developer DE on the resist layer 2A to stop development. 



CLAIMS 



[Claim(s)] 

[Claim 1]By applying a photoresist on the whole surface of a substratea regist 
layer is formedand the above-mentioned regist layer rotates a resist master board 
which it comes to expose based on a record signal and the record signal 
concernedand a signal that comes to be identical or similarand. The 1st exposure 
part based on [ supply a developing solution to the above-mentioned regist 



layerand ] the above-mentioned record signal of the above-mentioned regist layer 
with the developing solution concernedA developing method detecting light volume 
of the diffracted light produced by irradiating the 2nd exposure part concerned 
with a laser beamand stopping development based on the detection result 
concerned melting the 2nd exposure part based on the above-mentioned record 
signal and a signal which comes to be identical or similar. 

[Claim 2]The developing method according to claim 1 wherein the 2nd exposure 
part of the above is provided in a predetermined radius position of the above- 
mentioned regist layer. 

[Claim 3]The developing method according to claim 1 exposing the above- 
mentioned regist layer and becoming so that luminous energy distribution of 
exposure based on the above-mentioned record signal and a signal which comes 
to be identical or similar may become uniform [ the 2nd exposure part of the 
above ]. 

[Claim 4]The developing method according to claim 1 changing light volume of the 
above-mentioned diffracted light diffracted by the 2nd exposure part of the above 
by changing and exposing a rate of PITSUTO of the above-mentioned record 
signal and a signal which comes to be identical or similar. 

[Claim 5]The developing method according to claim 1 making a detection position 
irradiate with the above-mentioned diffracted light diffracted by the 2nd exposure 
part of the above by changing and exposing a track pitch of the above-mentioned 
record signal and a signal which comes to be identical or similar. 
[Claim 6]The developing method according to claim 1 making desired pattern 
shape form in the 1st exposure part of the above by carrying out the specified 
time lag of the timing which detects light volume of the above-mentioned 
diffracted light diffracted by the 2nd exposure part of the above. 
[Claim 7]A pivot means which a regist layer is formed and the above-mentioned 
regist layer makes rotate a resist master board which it comes to expose based 
on a record signal and the record signal concernedand a signal that comes to be 
identical or similar by applying a photoresist on the whole surface of a substrateA 
developing solution feeding means which supplies a developing solution to the 
above-mentioned regist layerand the 1st exposure part based on the above- 
mentioned record signal formed in the above-mentioned regist layer using a 
developing solution supplied from the above-mentioned developing solution feeding 
meansA developing means which develops the 2nd exposure part based on the 
above-mentioned record signal and a signal which comes to be identical or 
similarA laser light source which irradiates with a laser beam at the 2nd exposure 
part of the above into development of the above-mentioned regist layer by the 
above-mentioned developing meansA developer having a light volume detection 
means to detect light volume of the diffracted light of the above-mentioned laser 
beam emitted from the 2nd exposure part of the aboveand stopping development 
based on a detection result by the above-mentioned light volume detection means. 
[Claim 8]The developer according to claim 7wherein the 2nd exposure part of the 
above is provided in a predetermined radius position of the above-mentioned 



regist layer. 

[Claim 9]The developer according to claim 7 exposing the above-mentioned regist 
layer and becoming so that luminous energy distribution of exposure based on the 
above-mentioned record signal and a signal which comes to be identical or similar 
may become uniform [ the 2nd exposure part of the above ]. 

[Claim 10]The developer according to claim 7 changing light volume of the above- 
mentioned diffracted light diffracted by the 2nd exposure part of the above by 
changing and exposing a rate of PITSUTO of the above-mentioned record signal 
and a signal which comes to be identical or similar. 

[Claim 1 1]The developer according to claim 7 making a detection position irradiate 
with the above-mentioned diffracted light diffracted by the 2nd exposure part of 
the above by changing and exposing a track pitch of the above-mentioned record 
signal and a signal which comes to be identical or similar. 

[Claim 12]The developer according to claim 7 making desired pattern shape form 
in the 1st exposure part of the above by carrying out the specified time lag of the 
timing which detects light volume of the above-mentioned diffracted light 
diffracted by the 2nd exposure part of the above. 

[Claim 13]By applying a photoresist on the whole surface of a substratea regist 
layer is formedand the above-mentioned regist layer rotates a resist master board 
which it comes to expose based on a record signal and the record signal 
concernedand a signal that comes to be identical or similarand. Supplying a 
developing solution to the above-mentioned regist layerand melting the 2nd 
exposure part based on the 1st exposure part based on the above-mentioned 
record signal of the above-mentioned regist layerthe above-mentioned record 
signaland a signal that comes to be identical or similar with the developing solution 
concerned. A disk shape recording medium which having detected light volume of 
the diffracted light produced by irradiating the 2nd exposure part concerned with a 
laser beamand producing based on the detection result concerned as development 
was stopped. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Table of Contents]This invention is explained in order of the following, 
the technical field to which an invention belongs — a Prior art — the issue which 
an invention tends to solve — The means for solving a technical problem — 
composition ( drawing 1 and drawing 2 ) of the developer by an embodiment-of-the- 
invention (1) example 

(2) Operationand the example besides an effect (3) ( drawing 3 - drawing 6) of an 
example 

EFFECT OF THE INVENTION[0002] 

[Field of the Invention]This invention is applied to the developing method and 



developer in a developing processing stage among the making processes of the 
master optical disk (what is called La Stampa) used as the metallic mold at the 
time of shaping of the disk shape recording medium which becomes with an optical 
disc etc. concerning a developing methoda developerand a disk shape recording 
mediumand is preferred. 
[0003] 

[Description of the Prior Art]In the manufacturing process of the disk shape 
recording medium which becomes by optical disca magneto-optical discetc. 
conventionallyThe process at which the desired uneven patterns (for 
examplePITSUTO and or groove etc.) according to a record signal produce La 
Stampa formed in the surfacelt is divided roughly into a process until it produces 
the disk base concerned commercially as a disk shape recording medium by 
transferring the uneven pattern of the request formed in the surface of the La 
Stampa concerned on a disk base. 

[0004]Among thesein the process of producing La Stampaafter washing and drying 
the whole surface of the glass plate ground first very smoothlya regist layer is 
formed by applying the photoresist which becomes with photosensitive materials 
on the whole surface concerned (such a glass plate is hereafter called a resist 
master glass plate). Subsequentlyafter exposing the optical beams (for 
examplelaser beam etc.) based on the record signal of the request to this regist 
layerthe uneven pattern according to the signal recorded on the regist layer is 
formed on the whole surface of a glass plate by developing this. 
[0005]In practicesuch a developing processing stage supplies the developing 
solution which becomes a regist layer of the resist master glass plate which the 
exposing treatment process endedfor example by alkaline aqueous solutionssuch 
as metasilicic acid sodiumand is performed by dissolving the portion by which the 
regist layer concerned was exposed with the developing solution concerned. 
[0006]Thenthe electric conduction-ized membrane layer which becomes with 
silver or nickel with techniquessuch as sputteringvacuum evaporationor 
unelectrolyzed METSUKIis formed on the surface of the uneven pattern concerned. 
Thenthe metal skin which becomes with the nickel etc. which have predetermined 
thickness on this electric conduction-ized membrane layer by electrocasting is 
formed. After tearing off an electric conduction-ized membrane layer and a metal 
skin from a glass plate to one after this furthermorethis is pierced to specified 
shape. Therebythe uneven pattern according to a record signal can obtain La 
Stampa which it comes to form in the whole surface. 
[0007] 

[Problem(s) to be Solved by the Invention]By the wayafter carrying out exposure 
recording of the record signal to the regist layer of a resist master glass plate 
using an optical beam in this wayaccording to the method of forming the uneven 
pattern according to the record signal concerned by developing this. PITSUTO 
which becomes with this uneven pattern — and — or it is necessary to require 
the exposure precision in an about 1 -micron unitand for the portion (the following 
and this portion — PITSUTO — and — or it is called a groove equivalent part) 



equivalent to a groove to be faithfully developed by the regist layer according to 
the demand concerned. 

[0008]namelyPITSUTO formed in a regist layer of a developing processing stage - 

- and — or since the depth and width of a groove equivalent part are expressed 
as a size of a section vertical to the track direction of the optical beam 
irradiatedthey relate to the accuracy of the information detection by the laser 
beam in an optical disk system closely, thereforea developing processing stage — 
this PITSUTO — and — or it is necessary to be managed so that the depth and 
width (this depth and width are hereafter called the cross section size) of a groove 
equivalent part may serve as a value in a prescribed range. 

[0009]for this reason — while irradiating with the laser beam for a monitor into 
development at the regist layer of a glass plate using the diffraction development 
of the light by the unevenness on a flat face — PITSUTO — and — or the laser 
beam ingredient diffracted by the groove equivalent part[ detect and ] stopping a 
developmentwhen the intensity of the diffracted light reaches a predetermined 
value — PITSUTO — and — or the method of controlling the cross section size 
of a groove equivalent part is proposed. 

[0010]The developer used when producing La Stampa of the disk shape recording 
medium which is embodying this method by **** intermediaryfor examplean 
optical discor an optical magnetism (MO:Magnet Optical) disk is explained. 
[001 1]PITSUTO [ cutter / master code ] corresponding [ on this developer and ] 
to the record signal of the request to a regist layer beforehand first — and — 
orwhile a groove equivalent part rotates the resist master glass plate which it 
comes to form as a latent imageA developing solution is sprinkled on the regist 
layer of the resist master glass plate concerned. 

[0012]PITSUTO formed in the regist layer of a resist master glass plate in this 
state — and — or it dissolving gradually and the latent image of a groove 
equivalent part with a developing solutionThe laser beam for a monitor is irradiated 
by the latent image formed in the regist layer concerned from the laser light 
source which it comes to arrange above a resist master glass plate simultaneously 
with this. 

[0013]The detector is provided in the prescribed position besides the optical path 
of the laser beam discharged here from the laser light source concerned in the 
opposite hand of the laser light source to a resist master glass plate, in this 
casePITSUTO by which a part of laser beam discharged from the laser light 
source is formed in a regist layer — and — or from a determined direction 
diffracting in a groove equivalent part. After the primary diffracted light of this 
diffracted laser beam penetrates a resist master glass plateit is made as [ enter / 
into the detector concerned ]. 

[0014]PITSUTO formed in the regist layer of a resist master glass plate in practice 

— and — orwhen it irradiates with a laser beamdeveloping negatives to the latent 
image of a groove equivalent partthe percentage of completion of development — 
****** PITSUTO — and — or — the depth of a groove equivalent part responds 
to increase and this — the PITSUTO concerned — and — or the light volume of 



the primary diffracted light diffracted in the groove equivalent part changes. 
[0015]Thereforein this developerdevelopment is stopped based on the comparison 
result concerned by measuring the light volume of the primary diffracted light 
detected by the detector with the predetermined light volume set up beforehand. 
PITSUTO which becomes in the desired depth by this — and — or a groove 
equivalent part can be obtained. 

[0016]By the wayas a disk shape recording medium in recent yearsthe optical disc 
only for playback (CD)and the discrete information pattern as a preformat — and 
— or the optical disc (MD) in which the guide rail for tracking (groove) was formed 
beforehand and which can be written in. Or various thingssuch as a magneto- 
optical disc (MO) written in by 1 timetwicefour double densitiesetc. and also a 
digital video disc (DVD)are used. 

[0017]Howeverwhen manufacturing using the developer which mentioned above La 
Stampa used as a metallic mold of such various disk shape recording 
mediarespectivelyThe problem which becomes difficult [ it / to set all the 
irradiation positions of the laser beam to each resist master glass plate as a 
preprocessing stage of La Stampa of these versatility as the same radius position 
in a developing processing stage ] since a record section changes with kinds of 
disk shape recording mediumrespectively is ******. It is dramatically difficult to 
give compatibility for the installed position of a laser light source and a detector 
by LD and MDsince the record section has estranged extremely especially by LD 
and MDrespectivelyand it is ******. 

[0018]Disk shape recording media by which high density recording was carried 
outsuch as MO recorded by double density or four double densitiesand DVDSince 
a track pitch differs from CD which becomes with the usual storage densitywhen 
the developer mentioned above is usedPITSUTO of a resist master glass plate — 
and — or the problem of the degree of angle of diffraction of the primary 
diffracted light diffracted in the groove equivalent part changingand the primary 
diffracted light concerned stopping entering into a detector as a result — 
[0019]every disk shape recording medium — the optimal PITSUTO — and — or 
the optimal PITSUTO corresponding to each since the cross section sizes of a 
groove differrespectively — and — orin order to form a grooveusing the developer 
mentioned above — PITSUTO on each resist master glass plate — and — or the 
necessity of enlarging the dynamic range of a detector so that it can respond to 
change of the light volume of the primary diffracted light diffracted in the groove 
equivalent part — ******. 

[0020]The latent image of the wide groove is carried out on the resist master 
glass plate as a preprocessing stage of La Stampa used as a metallic mold of the 
disk shape recording medium which becomes by magneto-optical discssuch as 
MDIn forming the wide groove concerned using the developer mentioned abovethe 
light volume of the primary diffracted light diffracted by the wide groove concerned 
has the feature which decreases graduallyafter the rate of increase becomes low 
and passes through the maximal value graduallyalthough it increases to a detector 
immediately after an incidence start. For this reasonthe problem which becomes 



very difficult [ it / to develop negatives in the developing method using the 
developer which stops development when the light volume of the primary 
diffracted light is more than the predetermined light volume set up beforehandand 
which was mentioned above ] is ******. 

[0021]PITSUTO which this invention was made in consideration of the above 
pointand becomes in the shape optimal irrespective of the kind of disk shape 
recording medium — and — or it is going to propose the developing 
methoddeveloperand disk shape recording medium which can form a groove with 
sufficient accuracy. 
[0022] 

[Means for Solving the Problem]In [ in order to solve this technical problem ] this 
inventionBy applying a photoresist on the whole surface of a substratea regist 
layer is formedand a regist layer rotates a resist master board which it comes to 
expose based on a record signal and the record signal concernedand a signal that 
comes to be identical or similarand. The 1st exposure part based on [ supply a 
developing solution to a regist layer and ] a record signal of a regist layer with the 
developing solution concernedMelting the 2nd exposure part based on a record 
signal and a signal which comes to be identical or similarlight volume of the 
diffracted light produced by irradiating the 2nd exposure part concerned with a 
laser beam is detectedand it is made to stop development based on the detection 
result concerned. 

[0023]Thusto a regist layer of a resist master boardonly not only in the 1st 
exposure part according to a desired record signalThe 2nd exposure part 
according to the record signal concerned and a signal which comes to be identical 
or similar is also formed in a predetermined region different from the 1st exposure 
part concernedPITSUTO which becomes in shape optimal irrespective of a kind of 
disk shape recording medium by having made it stop development based on a 
detection result of light volume of the diffracted light diffracted by the 2nd 
exposure part concerned — and — or a groove can be formed with sufficient 
accuracy. 
[0024] 

[Embodiment of the Invention]About a drawingone example of this invention is 
explained in full detail below. 

[0025](D The rotation part 3 which 1 shows a developer as a whole and holds the 
resist master glass plate 2 in the lineblock diagram 1 of the developer by an 
example enabling free rotationlt has the spindle 5 fixed to the base plate 4and the 
end axis 5A of this spindle 5 is engaging with the output shaft 7A of the servo 
motor 7 via the belt 6 in the base-plate 4 bottom. 

[0026]The turntable 8 is attached to the end axis 5B of the spindle 5 in the base- 
plate 4 upper partand it is made as [ carry out / adsorption maintenance of the 
resist master glass plate 2 laid on this turntable 8 ]. When the belt 6the spindle 
5and the turntable 8 interlock according to rotation of the servo motor 7 in this 
waythe resist master glass plate 2 may rotate to an opposite direction with the 
direction or this which shows by the arrow a. 



[0027]the chamber 9 which becomes the circumference of the spindle 5 with 
specified shape is formed in the upper surface of the base plate 4 — the arm buck 
10 is both being stood erect and fixed to the adjoining position of the chamber 9 
concerned. The arm supporting part 10A is supported by the upper bed part of this 
arm buck 10 free [ the direction or this which shows by the arrow b ] for rotation 
to an opposite directionand it is attached to the arm supporting part 10A 
concerned so that the end of the nozzle arm 1 1 and the end of the pipe 12 may be 
mutually open for free passage. 

[0028]The output of the electromagnetic valve (three way valve) 13 is connected 
with the other end of this pipe 12and external connection of developing solution 
DE and the pure water PW is carried out to two input control ports of the 
electromagnetic valve 13 concerned. Furthermorebased on control of the control 
section 14the switching action of the output is carried outand this electromagnetic 
valve 13 is made as [ carry out / selectively / the switching action of the two 
input control ports ]. Therebyeither one of developing solution DE or the pure 
water PW is selectively supplied in the pipe 12 via an output. 
[0029]On the other handthe nozzle 15 is attached to the other end of the nozzle 
arm Hand it is made from the tip of this nozzle 15 as [ sprinkle / developing 
solution DE or the pure water PW supplied via the pipe 12 and the nozzle arm 1 1 ]. 
[0030]After the nozzle 1 5 has been arranged by rotation of the arm supporting 
part 10A above the resist master glass plate 2 in this waydeveloping solution DE 
or the pure water PW is sprinkled on the regist layer 2A of the resist master glass 
plate 2 via the pipe 12the nozzle arm 1 land the nozzle 15. Thenafter sprinkled 
developing solution DE or the pure water PW flows down on the resist master 
glass plate 2it is collected within the chamber 9. 

[0031 ]by the wayPITSUTO by which exposing treatment was beforehand carried 
out to the regist layer 2A of the resist master glass plate 2 by the master code 
cutter etc. according to the desired record signal — and — or the field (this is 
hereafter called a record signal area) corresponding to the latent image of a 
groove equivalent part is formed. PITSUTO by which became in the predetermined 
region other than the record signal area concernedand exposing treatment was 
carried out according to the record signal concerned and the signal which comes 
to be identical or similar — and — or the field (this is hereafter called a 
development monitor range) corresponding to the latent image of a groove 
equivalent part is formed. 

[0032]In the upper prescribed position of the resist master glass plate 2. The laser 
light source 16 which becomes with the short semiconductor laser of coherent 
length is formedand it is made as [ glare / the development monitor range where 
the laser beam L1 was formed in the regist layer 2A of the resist master glass 
plate 2 from the laser light source 16 concerned ]. 

[0033]Incidentallyirrespective of the size of the surface of a resist master glass 
plateand the kind of disk shape recording medium which fabricates La Stampa 
obtained from a ************ resist master glass plate as a metallic moldthe 
laser light source 16 is fixed so that a development monitor range may always 



serve as a fixed radius position. 

[0034]On the other handthe 1st and 2nd detectors 17 and 18 are formed in the 
prescribed position on the optical path of the laser beam L1 discharged from the 
laser light source 16 concerned in the opposite hand of the laser light source 16 to 
the resist master glass plate 2and besides the optical path concernedrespectively. 
[0035]namelya development monitor range — yet — PITSUTO — and — orwhen 
the groove equivalent part is not formedlt enters into the 1st detector 17after 
penetrating the resist master glass plate 2 as the zero-order diffracted light L1 A 
as it iswithout diffracting a part of laser beam L1 discharged from the laser light 
source 16 in a development monitor range. 

[0036]on the other hand — a development monitor range — PITSUTO — and — 
orwhen a groove equivalent part is formedSince a part of laser beam L1 
discharged from the laser light source 16 is diffracted by the determined direction 
in a development monitor rangethe primary diffracted light L1B of this diffracted 
laser beam L1 enters into the 2nd detector 18after penetrating the resist master 
glass plate 2. 

[0037]In this casefirstthe 2nd detector 18 sends out the electrical signal S1 which 
comes to be the detection result concerned to the comparing element 19after 
detecting the light volume of the primary diffracted light L1B which entered. The 
development stop level signal S2 which consists of the electrical signal S1 and the 
exterior with a predetermined signal level is inputted into this comparing element 
19and the comparison signal S3 which becomes by the comparison result 
concerned is sent out to the control section 14 by comparing the signal level of 
the electrical signal S1 concerned with the signal level of the development stop 
level signal S2. 

[0038]Based on the comparison signal S3the control section 14 sends out 
development stop signal S4 to the electromagnetic valve 13when the signal level 
of the electrical signal S1 reaches the signal level of the development stop level 
signal S2. Since developing solution DE is sprinkled on the regist layer 2A of the 
resist master glass plate 2 at this timeopen operation of the input control port of 
developing solution DE is carried outand the electromagnetic valve 13 has an input 
control port of the pure water PW in the state where it closed-operated. 
[0039]In this stateif development stop signal S4 is inputted into the 
electromagnetic valve 13the input control port of developing solution DE will be 
made closed operationand the electromagnetic valve 13 concerned will be changed 
to the state where open operation of the input control port of the pure water PW 
was carried out. As a resultby sprinkling the pure water PW on the regist layer 2A 
of the resist master glass plate 2developing solution DE sprinkled on the regist 
layer 2A concerned will be flushed with the pure water PWand advance of 
development will be stopped in this way. 

[0040]On the other handthe 1st detector 17 sends out the electrical signal S5 
which comes to be the detection result concerned to the comparing element 21 in 
the quantity of light control part 20after detecting the light volume of the zero- 
order diffracted light L1 A which entered. In this quantity of light control part 20the 



reference signal S6 which consists of the electrical signal S5 and the exterior with 
a predetermined signal level is inputted into the comparing element 19and the 
comparison signal S7 which becomes by the comparison result concerned is sent 
out to the control section 22 by comparing the signal level of the electrical signal 
S5 concerned with the signal level of the reference signal S6. 

[0041 ]The control section 14 sends out the control signal S8 to the laser driver 23 
so that the difference of the signal level of the electrical signal S5 and the signal 
level of the reference signal S6 may be canceled and it may be set to the same 
signal level based on the comparison signal S7. 

[0042]By carrying out drive controlling of the laser light source 16 based on the 
control signal S8the laser driver 23 is made as [ maintain / at the state where it 
was always stabilized / the light volume of the laser beam L1 discharged from the 
laser light source 16 concerned ]. As a resulton the optical path of the laser beam 
L1 until it reaches the development monitor range formed in the regist layer 2A of 
the resist master glass plate 2 from the laser light source 16Even when floating 
disturbance elementssuch as dust and fluctuation of a misty state developing 
solutionexistthe light volume of the primary diffracted light L1B can be maintained 
at the state without disorder where it was stabilizedand the detecting accuracy of 
the light volume of the primary diffracted light L1B can be prevented from 
deteriorating in the 2nd detector 18 in this way. 

[0043]PITSUTO which did in this way and was formed in the regist layer 2A — and 
— or after forming the electric conduction-ized membrane layer which becomes 
with nickel etc. about the duplicate of the resist master glass plate 2 which has a 
groove equivalent partLa Stampa is produced by METSUKI [ with electrocasting ]. 
fabricating to the transparent resin which becomes with PMMA 
(polymethylmethacrylate) or PC (polycarbonate)using this La Stampa as a metallic 
mold — PITSUTO — and — or the transparent base by which the groove was 
transferred is formed, these PITSUTO — and — or a metal membrane or a 
magneto optical film etc. which reflects light is provided in the surface containing a 
groovein order that a protective film may protect signal PITSUTO and a reflection 
film furtherit is providedand disk shape recording mediasuch as CDLDor MOare 
manufactured in this way. 

[0044]Incidentallyas shown in drawing 2 record signal area A 1 and development 
monitor range A 2 are formed in the regist layer 2A of the resist master glass plate 
2. As a resultPITSUTO of record signal area becomes a predetermined cross 
section sizePITSUTO of development monitor range A 2 also becomes a 
predetermined cross section sizeand the pattern of interference as shown in 
drawing 2 appears in the regist layer 2A of the resist master glass plate 2. 
[0045](2) In operation of an exampleand the composition beyond an effect to the 
regist layer 2A of the resist master glass plate 2. PITSUTO by which exposing 
treatment was carried out according to the desired record signal — and — or the 
latent image of a groove equivalent part being beforehand formed as a record 
signal areaand. PITSUTO by which exposing treatment was carried out to the 
predetermined region other than the record signal area concerned according to 



the record signal concerned and the signal which comes to be identical or similar - 
- and — or the latent image of the groove equivalent part is beforehand formed as 
a development monitor range. 

[0046]In this casethe laser beam L1 for a monitor discharged from the laser light 
source 16 is irradiated by the development monitor range formed in the regist 
layer 2A of the resist master glass plate 2and. So that the primary diffracted light 
L1B diffracted by the determined direction in the zero-order diffracted light L1A 
penetrated without diffracting in the development monitor range concerned and 
the development monitor range concerned can receive light by the 1st and 2nd 
detectors 17 and 1 8respectivelyThe laser light source 16 and the 1st and 2nd 
detectors 17 and 18 are fixed to the prescribed positionrespectively. 
[0047]In the developer Haying this resist master glass plate 2 in the turntable 8 
firstand making it rotatethe pure water PW is sprinkled from the nozzle 15and the 
regist layer 2A is rinsed here. Thenrotate the nozzle arm 1 land the prescribed 
position on the regist layer 2A is made to stop the nozzle 15and the development 
monitor range formed in the regist layer 2A is irradiated with the laser beam L1 
from the laser light source 16. 

[0048]Thendeveloping solution DE is sprinkled on the regist layer 2A from the 
nozzle 15rotating the resist master glass plate 2 according to rotation of the 
turntable 8. PITSUTO which becomes by the latent image formed in the 
development monitor range in this state — and — or when a groove equivalent 
part serves as a desired cross section sizethe signal level of the electrical signal 
S1 outputted from thissimultaneously the 2nd detector 18 will reach the signal 
level of the development stop level signal S2. At this timeswitching control of the 
electromagnetic valve 13 is carried out by the control section 13developing 
solution DE is flushed to developing solution DEand it is made to stop development 
by sprinkling the pure water PW on the regist layer 2A from the **** intermediary 
nozzle 15. 

[0049]thusPITSUTO — and — or by carrying out by detecting the light volume of 
the primary diffracted light L1B diffracted not in a record signal area but in the 
development monitor range in the operation which stops development when a 
groove equivalent part serves as a desired cross section sizeOperation which 
always stops development can be performed irrespective of the size of the surface 
of a resist master glass plate. As a resultthe complicatedness to which 
arrangement of the laser light source 16 and the 1st and 2nd detectors 17 and 18 
is moved according to the size of the surface of a resist master glass plate is 
avoidable. 

[0050]According to the above compositionto the regist layer 2A of the resist 
master glass plate 2. PITSUTO according to a desired record signal — and — or 
only not only in the record signal area which becomes by the latent image of a 
groove equivalent partPITSUTO according to the signal which comes to be 
identical or similar to a predetermined region other than the record signal area 
concerned as the record signal concerned — and — or the development monitor 
range which becomes by the latent image of a groove equivalent part also being 



formedandPITSUTO which becomes in the shape optimal irrespective of the kind 
of disk shape recording medium by having made it stop development based on the 
detection result of the light volume of the primary diffracted light L1B diffracted in 
the development monitor range concerned — and — or a groove can be formed 
with sufficient accuracy. 

[0051 ](3) In other examplesin addition above-mentioned examplesPITSUTO by 
which exposing treatment was beforehand carried out to the regist layer according 
to the desired record signal and the signal which comes to be identical or similar 
by the master code cutter etc. — and — oralthough the case where the latent 
image of a groove equivalent part was formed as a development monitor range was 
describedlt may be made for this invention to change the light volume (this is 
hereafter called record light volume) of the exposure based on a desired record 
signal and the signal which comes to be identical or similar in the exposing 
treatment process for forming not only this but a development monitor range. 
[0052]That isas shown in drawing 3 in an exposing treatment processit is the 
record light volume of a development monitor rangerespectively 1.0 [mJ/m] 
1.2[mJ/m] 1.5[mJ/m] And 1.8 [mJ/m] When it set up and exposesin a developing 
processing stagethe signal level of the development stop level signal S2 
accompanying progress of each developing time is in the tendency which increases 
in proportion to the size of each record light volume. 

[0053]When developing time is made into 30 seconds according to this graphthe 
record light volume of a development monitor range is 1.0. [mJ/m] 1.2[mJ/m] 
1.5[mJ/m] And 1.8 Signal level Vb 1 Vb 2 Vb 3 and Vb 4 of the development stop level 
signal S2 corresponding to [ time of [mJ/m] ] these are 2.4respectively. 
[V]4.2[V]6.2[V]And 6.8 [V]It can read becoming. It turns out that the signal level of 
the development stop level signal S2 in each record light volume of a development 
monitor range is dependent on developing time by this. 

[0054]By changing the record light volume of a development monitor range in this 
waythe signal level of the development stop signal S2 can be changed according to 
change of the record light volume concerned. By the wayit is common that 
thickness differs according to the kind of disk shape recording mediumrespectively 
in practiceand there is the feature with which the light volume of the primary 
diffracted light L1B diffracted in proportion to the thickness of the regist layer 2A 
in the developing processing stage in the development monitor range of the regist 
layer 2A concerned increases. 

[0055]for this reasonPITSUTO which becomes in the optimal shape — and — or 
by changing the record light volume of a **** intermediary and a development 
monitor range to forming a groove equivalent partand changing the signal level of 
the ****** development stop signal S2 to changeChange of the light volume of 
the primary diffracted light L1B can be suppressed to some extentandas a resultit 
is not necessary to enlarge the dynamic range of the 2nd detector 18and ends. 
[0056]Also when PITSUTO it not only changes the record light volume of a 
development monitor rangebut formed in the development monitor range in the 
exposing treatment process makes it change comparatively (for exampleduty ratio 



etc.)Change of the light volume of the primary diffracted light L1 B can be 
suppressed to some extentand the same effect as the case where it is **** can 
be acquired. 

[0057]Although the case where the developer 1 was applied to the resist master 
glass plate corresponding to disk shape recording mediasuch as CD which 
becomes with the usual storage densitywas described in the further above- 
mentioned examplewithout limiting especially the target disk shape recording 
mediumlt may be made for this invention to apply the developer 1 to the resist 
master glass plate corresponding to disk shape recording media by which high 
density recording was carried outsuch as not only this but MO recordedfor 
example by double density or four double densitiesand DVD. 

[0058]In this casegenerally at the usual storage densitya track pitch is 1.6. [mum] 
Although it becomesPITSUTO [ in / with the resist master glass plate 
corresponding to the disk shape recording medium by which high density recording 
was carried out / a development monitor range ] — and — since [ or ] the track 
pitches of a groove equivalent part differ — the PITSUTO concerned — and — or 
the degree of angle of diffraction of the primary diffracted light L1B diffracted in 
the groove equivalent part will change. For this reasonthere is a possibility that 
light may no longer be received by the 2nd detector 18 depending on the degree of 
change of the degree of angle of diffraction of the primary diffracted light L1B. 
[0059]PITSUTO [ in / on an exposing treatment process since a development 
monitor range becomes in a field other than a record signal area that this problem 
should be solvedand / the development monitor range concerned ] — and — or 
the track pitch of a groove equivalent part — about 1.5-1.7 By setting up and 
carrying out exposing treatment to [mum]the primary diffracted light L1B can be 
received by the 2nd detector 18. The complicatedness which moves arrangement 
of the 2nd detector 18 and the laser light source 16 by this can be avoidedand 
flexibility can be increased to various kinds of optical disc formats of a different 
track pitch in this way. 

[0060]In the further above-mentioned examplewith the developer 1when the light 
volume of the primary diffracted light L1B reached the predetermined light volume 
corresponding to the signal level of the development stop level signal S2 set up 
beforehanddescribed the case where it was made to stop developmentbut. It may 
be made for this invention to detect the light volume of the primary diffracted light 
L1B concerned after specified time elapse about that in which the light volume of 
not only this but the primary diffracted light L1B does not carry out the increase 
in ****** at the passage of time. 

[0061]In the disk shape recording medium which becomes by magneto-optical 
discssuch as MDconcretelythe latent image of the wide groove is carried out to 
the development monitor range of the regist layer 2A of the resist master glass 
plate 2 in an exposing treatment process, this — wide — a groove — diffracting - 
- having had — one — order — the diffracted light — L — one — B — light 
volume — for example — drawing 4 — being shown — as — the — two — a 
detector — 18 — incidence — a start — a time — t — 0 — from — increasing - 



- gradually — the rate of increase — low — becoming — the maximal value — 
having passed — after — gradually — decreasing — a time — t — 3 — 
beforehand — setting up — having had — predetermined — light volume — 
reaching . 

[0062]In this caseit is set to the same signal level Vb as time t 3 also in time ^and 
there is a possibility of stopping development by time t^n the developing method 
using the developer 1. By setting up beforehand in the comparing element 19 by 
making time from t 0 to time t 2 into mask time at the time for this reasonthe light 
volume of the primary diffracted light L1B is detected after the mask time 
progress concerned. 

[0063]In a further above-mentioned examplealthough the case where it was made 
to become with the composition that the quantity of light control part 20 is shown 
in drawing 1 was describedthis invention may use the quantity of light control part 
31 like drawing 5 which attached and showed identical codes to the corresponding 
point not only with this but drawing 1 . 

[0064]In this casethe developer 30 in drawing 5 consists of the almost same 
composition as the developer 1 mostly shown in drawing 1 except quantity of light 
control part 31. That isthe electrical signal S5 which comes to be a detection 
result of the light volume of the zero-order diffracted light L1A is inputted from 
the 1st detectorand the reference signal S1 1 which consists of the exteriors with 
a predetermined signal level is inputted into the comparing element 32 of the 
quantity of light control part 31. Therebythe comparing element 32 sends out the 
comparison signal S10 which becomes by the comparison result concerned to the 
control section 33 by comparing the signal level of the electrical signal S5 with the 
signal level of the reference signal S11. 

[0065]The control section 33 sends out the control signal S12 to the modulator 
driver 34 so that the difference of the signal level of the electrical signal S5 and 
the signal level of the reference signal S1 1 may be canceled and it may be set to 
the same signal level based on the comparison signal S10. Herethe modulator 35 
which becomesfor example by EO (electrooptics element)a liquid crystalAOM 
(acoustooptic deflector)etc. is attached on the optical path of the laser beam L1 
until it reaches the development monitor range formed in the regist layer 2A of the 
resist master glass plate 2 from the laser light source 16. 

[0066]By this the modulator driver 34 by carrying out drive controlling of the laser 
light source 16 and the modulator 35 based on the control signal S120n the 
optical path of the laser beam L1 until it reaches the development monitor range 
formed in the regist layer 2A of the resist master glass plate 2 from the laser light 
source 16Even when floating disturbance elementssuch as dust and fluctuation of 
a misty state developing solutionexistthe light volume of the primary diffracted 
light L1B can be maintained at the state without disorder where it was 
stabilizedand the detecting accuracy of the light volume of the primary diffracted 
light L1B can be prevented from deteriorating in the 2nd detector 18 in this way. 
[0067]Furthermoregas laserssuch as not only a semiconductor laser but helium 
neon (helium-Ne) laserhelium cadmium (helium-Cd) laserargon (Ar) laserkrypton 



laser (Kr + ) laseretc.may be used like an example in this case. In this casea gas 
laser can be applied in the developer 30 by having used the modulator 35although 
it becomes by the bad laser light source of control response nature compared with 
a semiconductor laser. 
[0068] 

[Effect of the Invention]According to this inventionto the regist layer of a resist 
master board as mentioned above only not only in the 1st exposure part according 
to a desired record signalThe 2nd exposure part according to the record signal 
concerned and the signal which comes to be identical or similar is also formed in 
the predetermined region different from the 1st exposure part concernedBy having 
made it stop development based on the detection result of the light volume of the 
diffracted light diffracted by the 2nd exposure part concernedPITSUTO which 
becomes in the shape optimal irrespective of the kind of disk shape recording 
medium — and — or the developing methoddeveloperand disk shape recording 
medium which can form a groove with sufficient accuracy are realizable. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a partial approximate line figure showing the entire configuration of 
the developer by an example. 

[Drawing 2] It is an approximate line figure showing the formed state of the 
development monitor range by an example. 

[Drawing 3] It is a graph showing the characteristic of the record light volume of 
the development monitor range by other examples. 

[Drawing 4] It is a graph with which explanation of the mask time in other examples 
is presented. 

[Drawing 5] It is a partial approximate line figure showing the entire configuration of 
the developer by other examples. 
[Description of Notations] 

130 .... A developed .... A resist master glass plate2A .... Regist Iayer3 [ .... A 
nozzle16 / .... A laser light source17 / .... The 1st detector18 / .... The 2nd 
detector19 / .... A comparing element20 31 / .... A quantity of light control partDE 
/ .... A developing solutionPW / .... Pure water. ] .... A rotation parti 3 .... An 
electromagnetic valve14 .... A control section15 
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«t«jS**iRitciagsftfc^*tiTfey, ai^y-AS 
j#sui 0 Atcii/xvi/y-Ai 1 ©— ssstf/wyi 2 

[0 0 2 8] CCD/\Vyi 2<7)flfi4S{CliSK# (=*lft 
SO 1 3©tli73P6^ii)ie^n, SRBB#1 3<D2Ktl 
□ (c»BBB D E Rtm* P W^SHfttt* ftTL^*. 
?6lCclCDmSS#1 3«s MfflgBI 4©*J»tcB^ 

naiffsns «t a icft* tiTus. c mc «fc y mm 
DEXttitekPwro^-fnfr-^a^BWWtctHTjp*^ 

LT/\°fyi 2F«glc«^?ti«o 
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[0 0 2 9] -75, JXK>T-U \ 1 CDffiiHlCtt/XyU 

X1 2Stf/X/l/7-^1 1 *^UTflttft*tl*3»«j« 
D E yS$W& P Wtfitf&arft* =fc 5 tlZV*„ 
[0 0 3 0] *K LT7 7 -A5S:*#SI5 1 0 A COEisSEKlC 
cfcOT/X/l/1 5#U5>X f-7X*--#5;U£2<D±75 
ICEBa-tlfcau /W71 2, yX^T'-AI l&tf/ 
XVU 1 5 LT5!«j* D E Xtitt* P Wtf U v"X h T 
Xf-*f5X4g2©Uv ? XhS2A±lCifft*tlSo C 
©UK t*ftiSftfc3J«5* D E Xtitt* P Wti Uv>X h ? 
7. * - #5 XS 2 ±*3ltT L fcfe * * >/ t 9 l*l ?[h]iR 

[003 1] tZZT\ U-:?Xh?X*-#5X«2© 
Uv>X h/12 AlCte, K* 
=toTs F/T2©§ESfI#fcJ£L:TB#ffi3*ftfcfc^J/ h 

ft*KWiwai*£i*£) «*nri^= 

«^ <t B-XBSHHT?* Sfl^lCJS UTSftS&JlSft ft 

try hatfxtt^;u-^fiaai5©aKfcjcjt^a«a ax 

[0 0 3 2] $fcUv>X hVX^-«^X*52C0±75(7) 
*U— »f3tif 1 6#t&tfe>tU 6fr6 

&*ftT^*o 
[0 0 3 3] H^lCs U-+f#3S1 6ti, U->XhVX 

X*-#7Z«#S»Sft*X*V/ttr*E£LTfiBB 

[0034] -75. U5>Xl*7X*-#5X«2tf:*rr 
*U— 9*3t5»1 6<7)J5W#Jlc33^^aiSU-+f7 l cj®1 6 

WJEffiBlctt* *ftfftJSl SlMI2a)7 r -f^f * 1 7 

[0035] r&*>*Jji#t-*?iisc*rcey hatf 

-^^7lH]^^n5c:i:^< ; ?-W$$0^[H]^L 1 
A t LT U ^X h7X^-«7Xl 2 ^ffiB Lftt, ft 
1 ©xI't 1 ?* 1 7lCA»*ft*. 
[0 0 3 6] -75. m«^^*«*lCt;y hStfXtty 
;U-7ffiS»#«JB*ft^-3**li£lcW:. L/— tfflfisS 
1 6 ibSMJn/c +fft L 1 ©-fftfawre"** 
*T»mjE*lRlKIil»f* ft* C <t * N e.s C©lHl«f*ft/c: U 
-+f3"6L 1 ©3*051 *S»rWL 1 B#\ U->X h^X 



A*#*ft*o 

[0 0 3 7] E©i*&> ^^©x-rx?* 1 8«, 
A»*ftfe1 *01Jr«L 1 B©*6*£«tBLfcSL IB 
8Sta*£ST*fc*«SHa#S 1 £ttt&8P1 9lcStti-f* 0 

c©j±$$gi3i 9tc«. vftfi^s 1 t^apj^sBTjeofli 

Jt*HB# S 3 £$!lfljg|3 1 4 Icgiti?" *<. 
[0 0 3 8] (MfllflSI 41*. Jt«m^S3lcS^T, 
m^ffi^S 1 ©il^U^UtfSMfcfflLU'^Ufl^S 2© 

ffl^ u^/wca Lfc t * £9Mkf*±<i* s 4 1 

3lCj8ai*-*. Z:cDi^U5>Xh^X^-7J7X*52(D 
U->X HJ12 A±lCtt3M«5SD E^JRftSftTt^fe 
46* m?&#1 3«&«}SDEa>A7JP#IJBlM**ft*£ 
Kt^ffi7j< P W®A7jn#BMfWftfcttttlE»*. 

[0 0 3 9] C©ttttlC*il'»T, SfiS# 1 3 ICgMMPlh 
flt*S4fl«A73*ft*is iSI*«»*M 3tt3M**DE 
OA73P<j 5 BB«imc*ft*t«tett*PWa)A73Pfl t liB 
■M^*ftfctt»lcWy»*6ft*. C©«*» UvXh 
7X*-#^X«2 © Ui>X hJl 2 A_htCl*$Jfi7j< P W# 
«**ft*C«ttc«tys SKUv>XhJB2A±lC»*f>S 
ft fciJi« j« D E tfijsfek P W iz «fcoT3fel>3fc!r*U if<L 
TSifiKDiifftffflh* ft* 3 

[0 0 4 0] CftlCfcfLT* nmf'TT^^I 7t4» 
ASifT*-ftrcO^[s]J/T7 1 6L 1 AfiDifc«*«fflLfc«» Stt 
filtli^ST-&*m^fi^S 5^3t*»gl5 2 0rtOit« 
g|3 2 1 tc5Miti-r*c COJIfiMyW»2 OlCfcUT, Jt» 
gpi «««#S5i:^«!!J»6mS«)«#U^I/ 

TtiSiM 6 ttfAXjSfts aKm«:<i^s 5 © 
u^/u t stfifs# s 6 u^;u <t *a*ar * z 

<klc«ty, ^Kifct»S*T***ibR<a^ S 7 ^JSPSP 2 
[004 1] 3iiJ»gp 1 4t*. itlSfl^S 7 lc»rJ^T» 

+f- F5^/<2 3 tc§ijwffl^s 8 *asm*-s. 

[0042] U-+f'K3'TA'23 W S 8 [C»"3 

-tfjfcSM 6 3t*»6ai**ft*u— y^L i ro^fi^^ic 

-tfJt* 1 66^6Uv>X h^ , X^-»5X«2a)Uv r X 

h ® 2 a [cjKjsESftfesi** - * mmzmz * t-<7> u- 

6€«0)^iLBJR*i^r*«^T' i t,s 1 *EffifJfcL 1 
B(D^**SLft©^^S^Lfc«!e(c«-PC<!:6 , iT*v 
LTf2(0f'1'5-7? 1 8lCfc^T1 *S»fitL 1 

[0 0 4 3] ^:3b\ ClC0J:-ptcLTUv'Xhil2AlC^ 
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T\ PMMA (<K'jy^;M^^'>IU-h) XtiPC 

«*»j*-r*. c+iet 0, y hatfxti^u- 

ffi ic WT £&MliXti3ti8«URe Stf 5 n> 

[0 0 4 4] S^lCx ^iCgVTJ^teU^XhVX* 
-#5X«2®U5>XhJI2AtettlBIM#«*Ai & 

tfijuf^n^iif A2 ft^fiKs-nn^., c©*es* ib 

X h^X^-tf^X^CDUvX hJI2 Ati(*H2tCCT 

[0045] ( 2 ) HgS&fll©IW&U%fil 
W±©«fij6lCfcO^Tv UvX t^X2-:tf5X*52©U 
5>X 2 Alctt* F/TS<7)iBSffl^tCfE;UTS7 l c5Qa* 
ttfc fcfy h xii ?/u- 7« £ tfaaMfttffBSflHMH 

9j©w*«*ic«: a»iMWi* t ra-xttam-pft 

[0 04 6] C<D*&, U— WfcSM 6^S*»**l* 
^E-^fflflDU— WtL 1 tfUStt h7X*-#5X«2 
©U^X hJ12 AfEfgja3-tl/!:3H«t^*«l«lC!!HW* 

aaL/fco*ni»r3tL i Aatfai*s!«t=***Tm 

«£|p»C|=Mff*tlfc 1 *0tff316L 1 Bfl«*ftf S 
tfSU©^ x?*1 7»tf1 8T»S3fcL»*«fc3UU 
U-+f 1 6£nMkTlW,2(0 : T-<T<7Z-\ 7Stf1 

[0 0 4 7] CETSMfcSBl KfifTW:* *rc©U 
vX h7Z*-735Z«2**-Vx-7/U8lC|B{lL 
TEtHr-efttfS/Xvl/1 5 6^6*fi7kPW*«tftLTU 
fXH2At*i«. c©*» yxyUT 7 -/*! 1* 

ae*-ST/x/u i 5 « uv'x kji 2 A±<om*ttin= 

[0 0 4 8] gi^ T*->^-^;i/80i2ig»cjS:i:TU 
5>xh^x*-#5x«2*E»E«2M*fttf5s /x;n 

5^5^«>SDE^U9 , XhJi2A±lt»?i;-r5o £© 

ctitra«Ficas2©7 if 'fx^* 1 8!^6ffl73*ih.* 



ssrti-ss 1 ©fg^u^;utfsa«f?±u /> oi>f3^s 2© 

OT/XVU 1 5 frSfctttokP WtfUv^X hi! 2 A±tC» 
=ft«Mi*E£te«J:y, 3!«-»D Efcft^atLTSMMrff 

[0049] z<D£oiztfv harfxtt^iz-^asu 

IftsMHEL 1 B (DftrnZtiiiiitZ Z. £ iZ^-OZfio £ 

£KJ:y. u^xh^xs-tf^xts©*!]©:***^ 
fcSJCJSUTU— WHOM 6tSB1SlfJB2®7 r 'f7 1 * 
[0 0 5 0] «±©«MBte<fctltf» U-^h7X^-f 

5x452 ©u-^x h®2 Ate mmmmm^i^ctc 
)tL 1 B©J l c*©«lal^gm^cs-3^^TIl®^^?±?-B:5 

J: o ic L fc C £ ic <fc y s x-C X? ttlB^Sft ©aistc 

[0051] (3) immmm 

O^Tx WH<0lB«fi*i:RI-X»aftl?«:*«*K*^ 

[0 0 5 2] -T35:*3-ei2l3tc,Ts-rJ:3tC, SJ'cSttSXfl 
CmJ/m) v 1. 2 CmJ/nO .1.5 CmJ/m] 7kT}-\. 8 

[0 0 5 3] C©^57lu«fctll^ 3R«^ra*3 0#i 
LfcJS^s ^«^E^*««©iB»316«*M . 0 [mJ/ 
mK 1 . 2 CmJ/m) ,1.5 CmJ/m] Stf 1 . 8 [mi/ 
m) ©t*, Cti6[cWJi5r*35lMRffli±U/<;H|^S2 
©fi^U^UVbi , Vb2 > Vb3 RtfVb4 * 
tl?tl2. 4 [V] % 4. 2 [V] » 6. 2 [V] &0= 
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6. 8 cv] tr&z, z.t»m3*-WTL%<, crnz£vmm 
2 (Dim- i^i/twpwwiHHcttis ltl^ z. t&t>fr 
[0054] *k LT&® : E-$mm.mmxm&mt 

UTtiUv'X I- if 2 A<DJ?^KJ±flJLT^'f2Uv'X I-Jf 
[0055] z.<Dtzbbm. : mrs.i\mT*tzZ>\£y hstfxii 
;u£^b£-t!:£;:<hicj:y, 1 ^e^l 1 b<Wg*© 

^b^&S^Jgfflx.SCitfTi*, ^W^m2CDxW 

[0 0 5 6] £ftIItt&JIIglCfc^TIj!<git=*?IJ3c 

B&LZntc fc°\y h (flJiitfxii-x'ftk^) 

tic J^Tfc, 1 SMaSrJfcL 1 BflMWOSS 

[0 0 5 7] *6JE±a©*«ffillc*i^Ttts tt&ift 

*T f -fx^ttiB«(if**WKHS-r*ci*<» m^<o 

[0 0 5 8] COUft. HKWfcaMOEIMM'PW: h 
5«/?fcfy^AM. 6 [jum] tts.Z>h\ iS®Jtia«* 

JfcL 1 B©ia»fft«0«jb<3!>*$LS::«KOT«s £2© 
t^tW 1 8?S3fc*n»ft<ft**S**ltf**. 
[0 0 5 9] frfrSHHftflra*-"^. 3H!*=$r*« 
ttB'JOtiWPa: * C £ S » SftifiS 

jMK&^Tmupm^-tmmictstfz try ks^x 
ttviu-yi&vi&uot^yf&yrwi. 5~i. 7 



+f«5Si1 6coaBB : £^ib-r^^8i* : &[2])M-r^Ci:6 , :T- 
[0 0 6 0] *6JC±a©*«SffillC*it'»TW:» 

± u^yi/ft^ s 2 ©fl» u^/ncwjs-rsm^ojtan: 

[006 1 ] JU*fit|(C0!l*.(*M D»©JWKft5 J 'rx^T 
;l/-^TS»f*tl7i:1*iaiffJttL 1 B 

mAfcTtt&ofc'mioT^T'?* 1 8 icAWMJfe^ 

t 0 frSilSPLTs ^SBlCitWjB^fflKfty* «*fil* 

[0 0 6 2] C©*frg\ B$*tl tfet^Tt*^ 1 3 <t 

;£T1iB$£t 1 Z*mM&#±?%35*ft&&Z>o C<Dtz 

ib^SPI 9J=«lT*46KXEr*Ci:tcJ:y. 
^B»MIBa«tcl3fcigSf«L 1 B0>yfi**«ttr*J:5 

[0063] *eic±a©sijfieyic*>t , 'T^ %m%m 

35 2 0 £111 K^*<fc?ft:|§fiETftSJ:5lcLfci§£-l;: 
3 1 tJBVTfcAl^. 

[0 0 6 4] C0Jl$H5[Cftl*39Mft&B3O& 3tt 

*»gP3 1 jx^tttit^ia i icsvraMRSiii t««ra 

21C«, SI ror-fx^i'JbSO^lslML 1 A©3tl 

asft^wsrofi^u^u^ss^fs^s i i tftxti 

CtltC«ty]t«aJ3 21*, **Cf§^S5<DfI^ 
3KStU-3-£o 

[0 0 6 5] 3li, itms^S 1 OKS-31^ 

Tx «*fll#S5(7)fll*U^/Ui»**#S1 1©ffl^ 
U^/Ui: ©M»=&«>i L T IH-<D<i# 1 ft * «fe 5 

tc^jiu-* K^-r/t3 4tc»jfflifi^s 1 2*aiair 

X« 2 © U5?X hS 2 A tcmm^tlft^^n « $iJsEtc 
s fcHSlMOM (W^fll^]«) »Tft 
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[0 0 6 6] cnKctD^v-'aU-* K7'fyt3 4tt, 
SOWt^S 1 2lC»-3l^TU— yjfcSM 6M ,: E-721/ 
-935 ^-IIBSjM^-r^Cl tfc J: y , U— WttiH 1 6 6 X 
6 U v>X h ^?X* -*f-7 7J6L 2 © U 5? X h IS 2 A KflJ/S 

m&tt+Zm&?t>. 1 *SSr3ttL 1 BWitS^SLtl 
©*l"ftSL/fcttttfC«"3Ctfl«T»»» *KLT*2© 
t^tI* 1 8Kfcl^T1 SfcEMffJfcL 1 B(D3t*©«aj 

[0 0 6 7] SSlcc©*^ *««©J:3tc¥»#U 
-+f©*&S*\ "vy^-^V (He-Ne) U— 9\ 
'SUfrA • 7J (He-Cd) U-+f\ TVUlJV (A 

r) U-+f&tf^'>':7>>b-+f (Kr+ ) U— tf*©Xf 

ft U— !ffcit^T*J»fl*1S©JK^ U— «f 
lb\ tvfll/-9 3 5*ffl^fcCtlCJ:y^«S«3 0 
Kfcl^Tilffl U#£ C <h 4: 
[0 0 6 8] 

rasa©**] ±a©«feaic*»wic«fcti«s i/yxh 



2 ©«jtt»t,jBaLTe*» omm&xmfis 

* J: 5 Lfc C i J: y , tV X *ttiaS«B*©«gfc 
iN&vbsr* try h&tfxtt$7u-:7 

«E»»ft t *nr s c t z . 
[|21E©fSm*iKB^] 

[eh] su6fifUK«*:*5i«»ii©^«iWs*s-ra5»w 

Bg*£0T-35£>o 

[02] XlMlcJ:«M«=*fKi4>JgJtm&n-r 
[0 3] f6©IS86fMcJ:S^«t:L*««©IBti7fc*© 

[04] monmm ic *j w-*^x *? mbomm.'m- z 
[05] fo<Dmmiic&zm*3i&<o£i*mm*7ji?® 

K 3 0 @!ffi£Sx 2 Ui?X h^X^-Jif^X 

2 A U-VXhJBs 3 m^SibSPs 13 

VflftK 14 fH0& 15 /X/k 16 U 

-tfJEIL 17 SIC^tW, 18 S2© 

r-l'r^^^ 19 JtBteP, 2 0, 3 1 

sis, de mm. pw 



[01] 




(9) 



WM¥9- 1 5 2 7 16 




